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£ t^e^cHl TiAl 3 ^| 1HM ^^isi<h ^ ^ ^ 

^*V» *)l^Rr 3* ^5-3 o-s. 

^•7)^- ^ ^*>7l £ ^^r, i^^, E.^*!^, TflolH^, g 
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Mi-nVE^^^^ ^ o]» ^p-Hl^ sgjftiA]^]. {Thin film transistor and flat display 
device comprising it} 

10: afll^H^l^El li: *fll7lHB*iq- 
12: afll^^-^ 13: ^fll^5fl«?l^^ 
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V 

1020030015356 #3 ^7}: 2003/7/31 

20: afllS*! 30: ^l2£^ 

40: ^sflAlE^ 50: t^^^H^*!^ 

51: *fl27}HB*i^- 52: x\]2^^&^r 

53: 60: 

61: *fll*i^- 62: ^12^ 

70: $]3S.# 80: ^VE^ 

81: 87: ^-^-^ 

91: ^1171^ 102: ^127]^ 

130: 131: ^^ItM 

132, 133: 134: 135: ^5^^ 

H: ^^^-^5] 5. V: ^z\^5\sL 
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1U20030015356 #^ 2003/7/31 

i§-$.a\7]7]^ %<&X\7)& ^>^i, ^3. ^«81^ (Active Matrix type)^ 3g *1 4i*> , 

B*l^gr JE^ofl ^B^l^ S^o] cJtLofl Hfl*]£ JjL^s]^^ o^S^al, ^-7] ^ 

^r(Mo, MoW f-) ^ >M|3. ^€ °1* di^fe 7n Vo l tiling 3.7] ttfl^ofl 

MV^H^^l^Bi 5fl^o] cfl^olTlM- J£±r ZL 5j-^7> n] Afl *V ^^-ofl^ ^Sj3.3.^-E| sj-i^x] 
^ &<&#f>}7\ 7]^ SL3, -g-^£7> ^B^T^ s}-^ 5«a^<>l ^€4^ 

«g>^ ^ofl JMr^Hr 1 *i el ^ ^ ( ^ ^&^r°-3*\ -f-^- A}-g-sq^ IT0( Indium 

Tin Oxide)#°l ^3^7) JflS}o^, ^7] IT0#^1 400t:^^ Jl^H i^E^ 

(sputtering) 51 TIM- SE^ i^B^^ ^-o\) j7.£r(400°C °1#)«1M ^ (anneal ing) 

sqojo]: ^-71 ZL^r^l ^^E^^ oflS*1 £ ^ &t)-)e|| <>)?;} 

^"71 *H^5>7l ^^H, ^71 41^^^-, =eflo] ^ ojs. ^32). -g-*}^ 
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<28> n]^- ^7fl^-^^iL US2002085157Jl^^ IH^I^* *b ^* 711*1 *}aL oicf. 

#71 S^i ^ ^iL^l £7i 51*1 € y>^ ^-oi aJi^^fVl^l^, ^eIb^/eI^/ 

^^It^I l^-(hillock)^l ^*Rr 3* x]x}*}7) ^M^, 5L*i W ^Hl^ 7^ 

<29> 51 1 <^ E^^(Ti layer ; 122), ^^I-h-^CAI layer; 121), ^ ^^#(123)^1 

£ f2f 3fe 51*i f-( 120)o] 7 flAl5]<>| oiji, ^-71 E] eV^-^^ cg^^ofl S\% m^^l ^ 
^M-, ^ sfe 5i4i ^1 $a<H*m A o v 7) °1^^<H] £l*} 

^ ^71 °^Ht3-4 ^-§-^1 ^^H^i TiAl 3 ol ^3fe*H, o]^ ^-71 51*d ^ A 

<so> ^ 7 )<% ^ -g.^,g- sfl^H, ^e^^oij sqtt TiAl 3 ^ igHJo] o^^s) 

<H ^ 7^ C V^ ^ £*} ^f-* -§-^#-£ ^ s^o) ^#3^ 

^l^B} ^0)1- ^tiltV ^X*lJi7rl- ^tsRt -=-3 tb^f. 

<31> S*}- ^"71 <l^^^-^ol ^^o^ ^uItMI ^s$is}x\ 
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al£^l#* ^til*V tiVnVE^^^E^A^ , #71 ±^*d^, ^)9l*d^r, ^ TlHH^^r ^ *H 

<33> JEL 31*1*1^8- ^^tb ^MH *\S. ^JL Bfl^S)5l #7l 

4 ^<$S)S\ #71 ^^6\] #71 ?}^°\} 3*1 tr #611 H r ^*l*r 

<34> #71 ^ul^-Tfl El-^oll^ ^-#^1# ^ Elf^ol ^tflS. ^#5]^ ^ o] V} 

<35> A o V 7 l ^-#h o Vx!#^ £$-*)&£.S. ^Sl-Bl^o] ^ol H^^tf. 

<36> #71 ^^-ElH}-^ tflSf 100 A vfl*l 500 A Si ^-711* ^ ^Jo] H>^^. 

<37> #71 ^Sj-El^^ofl^ 15 ^% ^*1 35 ^^%^1 ^±7} f-n-Sl^ ^Ol tif^^c}-. 



7} JEWISH -SM 7)1 lMV^H ^1^(10), ^|2^H ^1^(50), ^£^^1 9] 

SflAlEl (storage capacitor; 40), ^ ^-¥-(60)S ^wl^rfeHl, #7l ^l^H^l^s! afll 
4i^^^-(12)^r *Hl5I*K20Hl ^^^S(H)<^1 ^^SlJl, TlU^H^l^B-l^ 

TflolH^(ll) ^ >ll2£.>a(30)ofl *r*]^-§-Si]3.(VH ^^M, ^lll^S^^l^E^ 7^1 
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1^20030015356 #^ 2003/7/31 

' l£Lefloi^(13)£- ^S.?)*} JHsflAlE^ m^n^^Ul) 31 ^]2^B^^1^ (50)^1 *fl2 
?lHS#^-(51)-4 ^^^cf. ^-7] i£e)^l ^2flA]E^ ^2^3flAlE^^-(42)4 

?)}2±.^^(52)£: ^|3i^d(70)^ ^Slal, ^12^-^*1 *H2H.Efl<?l *iq-(53)£: 

^-^-(60)S1 *Hl#^-(61)-4 <a^£]^ ( ^12^^(62)^ #7l 

^ ^ ^fli^i^l tfl^>7fl tiH^l^H, *fli^4 *il2*l^- Ai-oicfl^ ^o\) 4 

eM -fM#, ^7l#, JE^ -ol Hfl^^Cf. 

<39> £ 3 o\)^ ^-7} ^l^H^^l^BKlO)^ *H2^-<4H ^1^(50)1- ^lt!: WS^l^l- 

51 3 £r 51 2 ofl £A]^ 4]S7l- JLJL 51^}^ tfle^o] 3§^ £ ol 

-2, ^7l7> -f-^ ^^l £AlE)^o.^ ; £ 4 * £ 5 1 JE^m 71^-, tH^#, ^ 
#, ^SJ-^, ^12*1^-, tiflW, ^^1* 51*13*1 

<40> ^-71 ^ll7llolB^(ll)ofl °17}S\T£ ^lli^^^-(12)^ ^lH.Eflo]^^(l 3 )^- <g 

^Vtt te^f^ofl £^^fl^ol ^A^^cfl, ol nfl Aj-71 ^l^ojl ol^<^ ^l^i^ofl ^} 

y\ ^n^Efl<y ^^-(13)^-3. t^\7\ qa. ^1351*1(70)^^ #7i <n =?%y& 

S^tt 3]5L» ^*Hr ^V^l ^SlJl, ^"71 ^ll^efl^^q-^1 q\ts\o\ t]}27)}°}^# 
^■(51)«fl ^i*>7> ^^-£1^ ^2^i^i^-(52)5l t^ts\7\ AZ^A ^^^"(53)^ <>1^H iHHf 
3 ^11^^(53)* ^-g^Ml ^nf. #71 iSelxl 7l3flAlEl(40)^ *fll*l^ -B-*1*>71 
14 21 ^^#5L* ^*l7l^ %t\, %JL7*0_^ t #71 ^ll^H^l^E^ 7^2^ 
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<4i> s_ 4 ofl ^l^^Kr ^H^l^Bl afl^, ^^(87), ^ *fl2#^-(62)* ^p- 

Hl^uL, ^>7l ^H^^j^Ei sfl^ 71^(81), WH€^1^(50), *fl 1^(20), ^1251-*! 
(30), ^ *fll^(61)* ^wl*Vx4. 

<42> #?\m%^Z}7} Bfl^^-^ol ^-fofl^ ^71 7l^r(81)ol ^ ^ ( efl§ S.^ O-^jg. 

*8>SsU, ^-71 ^12^^^ <y.s nl -2|. ^ol nVA}^o] ^ ^7]] ^Sjfe ^Jo) 

^^m^-dt7x>7> ^ig^^ol ^-foflfe a o V 7 ) ^]2^^-ol 3=tg*V S.^] t a\]^r 1-^ I TO 
^JLS ^^E]JL, afll^q-^ #^7flS *§^s\^ w>^*>rf. 

<43> A o V 7 l Sfrc]]^ ^^1^0.5. tf|3El#(82)ol ^^JL, =L $H1 TT *V^z\]^(80)°] ±^ 

2)1^ ^SH, ZL ^o)l^ ^^l^^S ^ll^^#(83)ol ^^Sjjl, ZL ^ll27flolH^i 
^■(51)°1 ±^ ^d^-S. ^^H, =L SHxr ^^l^o.S ^l2^<a#(84)ol ^^^cf. 
#°1 *«fl*r =eJ-o] 6fl^| ^o] ^ofl cq*H -*7l ^11^^^ ^2^^#1- 

(52) * ^I2^efl^l €^-(53)4 <&%&t±. #7l ^2^^(52) ^ ^2^efl°l^t ^-(53)^1 ^€ 
Wife oil- $H) *fl3^§<?§#(85)-^ ^*Kn., ZL ^-^-1- ^l2=efl^^l^-(53)4 *IU# 

■^•(61)^ £.31*3.* ^^tb^-. -*7l *\}3*k<£^ $H ^11^^ Wife *8<&S^ 

(86) * ^*>JL, Xfll^^l] cfl-§-^ JfS-* ^z]-gfl^cf. zl ^ ^-71 ^11^ ^Hl 

(87) * ^^*>ul, *fl2*l ^(62)-gr ^^^tf. 

<44> ^-7] ^]-H€*l^K50)fe »l2^^^-(52) ( ^l2=efl^l^iq-(53) ) *fl2»M B £^(51) , 

S *K£*)1#(80)* ^l^KrHl, «g^o.s ^-71 »]2^>i^i^-(52)4 ^l2H.eflo]^i^-(53)^ 
?b A cHH a4jl ¥JI Bfl ^s)£| ^-7] aV£^^(80)ofl ^ 

^^H, ^-7] ^12711^1 H^(51)£ A2^^, A2^°A^, % A2*V 
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m 
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H*fl#*r Q<&S\Z\ #7l ^'JH ^*}JL #71 ^ofl #611 «fl*l€4. ^ 

HVn^ B ^^l^ E ^ #7] aVE^f^ tifl^l^-son n}-^ >iEfl7l^ (staggered type), ^ 

^^71 ^( inverted staggered type), ^ 3feflui ^ (coplanar type), ^ ^ ( inverted 

coplanar type) ^J15L ^sl^t-fl , ^. -^HH^ S^eUM^^ s-c^ ^^l*} a. 

oHl tr^£)^ 3£r 

<45> #7l aVn^E^^E^ £ 3 ofl £A] ^ ^|2^ ^"B 31*1 fffl^fecfl , Tj-O-ofl^ 

#71 ^I2i^^i^ ^I3£^(70)3l- ^^El Jl, ^l27flolH^i^-(51)^ ^l^B^l^Bl £l *fllJE. 
^1^1^^(13)4 ^^H, ^12= 511^^^(53)^ #7l *ll 1*1 ^-(61)4 ^^51 ^U^B^l 
^*-]$] ^14^^(12)^ #7l 1^(20)4 «^^5l^, ^ll7llolH^i^-(ll)^r ^l2£^d(30)4 
<£^4. ^*HH 5U°Hir #71 *fll.£*H c-flolEil- ^^>^ HH^^Uata line)<?l 
7 i°S ^>Jl, ^l2£^oi i^e}-^ (scan line HI ^£-B fr^r. 

<46> £4t t2s}o] ^7^1^^71-51 ^-2:1- #4*1 ^W". ^^l^^Hl $j°H^r # 

7l 1^(61) #<^1 ^-^-#(87)^1 ^^5lJL, #7l $H ^)2^(62)o] ^#^cf. ^ 

^^-^1^ #71 #^ol STfl #7K^#, * ^SlJl, ^71^711^ 

^7.}0] #71 T^l^ ^ ^I2?i^- A>oH l ^O^o] 7fl7^4. 

<47> -Rr7l^7ll^-^7>^ 1}-##^#-g- *§#isHr -^-7l#^^ ( ^1 o}^ (CuPc : copper 

phthalocyanine), N,N-^ (M-Hi^-l-^-N.N'-^l^-wfl*!^ 

(N,N , -Di(naphthalene-l-yl)-N,N'-diphenyl-benzidine: NPB) , 3.^ ^-8-*r°l^-^l l^-f- 
n l^-(tris-8-hydroxyquinol ine aluminum) (AlqS)^^ °l-§-£l^- 
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ft 
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31, ^71 *m*R- ^ *fl23l^H) *(hole)4 &x}7} ^7l^>(exiton) 

<48> ^7}&7\m%±X}$\ #7l ^1^ ^ *fl2*l^ l|^^ofl H fl^]^ ^<£^# A> 

^7l##ol ^s^c-fl, 4>7l ^7)1-^ ^ ^%J^#<y ZnS, SrS, CsS °l-g-3^, 
s)e°H^r CaCa 2 S 4 , SrCa 2 S 4 ^ ° s v ?l-^ £^ ^ M-l^ #^>s}-# ^l-g-SlJl $14. 

^•71 ^-7} #4 #afl ^#-g- *§^*Rr ^#f^*>l-S*m Mn, Ce, Tb, Eu, Tm, Er, Pr, 
Pb i^Kr €°1 ^ S^r 5)JSLff- ^Ir^l ^l-§-€4. #7l ^1^1^ g *fl2*l 

7^1-^ #7>7> 7>#^<H ##^cfl, °1 

3 fe£ °UH*1 §41 3. ^71 5l^47> 71*1 OH ^"71 -^7l# 

<49> $_ 5 a}] £ A j£| °« ^ S A| ^7.]- o} «VB]-B^7.1^El Hfl^^- #7|1 ^^hi.*}^ UVtq-E ^B] 

-B-^tb ^ ^-°l^h °l*H*1fe Aj-o]^ ^ 

<so> # 7 ] ^^^a]^7>^ yj-nVe^^Ei ^ \i , *H l«ti W(97) , *fl27m(102), ^12^^(62), 

^I2tifl^#(99), ^#(98), ^ ?§##(103)-g- ^al^, #71 ^B^l^ nfl^ 
^1171^(81), ^H€^liBl(50), m^(20), ^12£^(30), £ *H1#^-(61)# ^Hl^cfl, 
^1171^ ^}^^}Q] 7 ]#o\] cfl-§-tb4-. 

<51> #7] ^1271^(102)^ ^"71 *fll7l^JHr ^JES. ^S^i, ZL vfl^^ofl^ 

( 101)ol ^^^cf. *H2^(62)£: #7] J&al-^El^ ^Hl ^^€4. ^U^i ^"(61)34 ^12^^- # 
^4 ^l«fl^(97)^ ^l2Bfl^^(99)ol ^^Sl^c-11, o]s.^ ol-s- A>oloH ?g^£j^ 
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^#(98)^ afl^flcf. ^%#(103)^r #7l ^171^4 *\)27]%$\ f$s$Qt±. ^ 

211 °H(104)^r <#7] z\] 171^ ^1271^: 1}*) #3^8: -fr*H^m. 

<52> cfl^ SAl ^^ ofl^o] Hfl^^l 4^ HI -I- ^^^^q. ^4^71^1 &^tfl , o] 

^7) ^^W(lOl)^ *S\£. s\.^ ^^^.Vcf. 

<53> ^5fl7l^^]A-^ Oj^-sj-^Oi ^Al^^ S^A^ ^1, 2^^(12, 52), 

*Hl, 2=Efl°|*}^(13, 53), 27flolS^i^-(ll, 51), ^11^(20), ^251*1(30), ^ *H351^i 

<54> ^AjofloflA^ aj- 7 ] 27Ho]H^i^-(ll, 53) 31 >Hl2^^d(30)ol ^-<y^fl3. ^1 ^ 

^SlJL, ^7] 2^^q-(12, 52), *fll, 2l=eflo}*l^-(13, 53), ^ll£^l(30), ^ A]2,^ 

(70H ^^flS « ^^5l^l°>, ^^ofl nj.^ g-ej.^ ^ oi^ 31 o] OS 

<55> ^- ^Alc^l^ 51 ^(130)^ ^cH £ ^D]^-7ll ^^#(131)^f ^^(132, 133) 

o. ^ t3l ^ J1) ol ^^1^-7)1 *\o}d\]±=- 3K>"cM#(134, 135 H ^^€^f. 

<56> Aj-7] «y-s D )-^ ^-^(131)-^ ^ IH^Itt, ^^^^^-^(AlSi), 1^*1^ 

el^(AlCu), W^^t^^-CAlNd), ^^^^(AlPt) , ^^M^S^-UlNi) 
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TiAl 3 ^>l ^=)Sr 3* ^-71 IE*] ^ 7i*J-# ^Tfl 

7> ^Sj-El^S ^*j3xr ?M aj^^c-fl, n ^-^17> M^- g^o.^ .^n] 

«KH B^i^ ^ o^jt. av^dfl ui^- ^-f^ ^7} ^-ti) 

=)<H *flS^7r^ ^sfls>s.S. cfl^ 100 A ifl*l 500AS1 ^v)}3. *$<%£\ZL, v}#z\*}7]]±: 

tfl§f 250AS] f-^fls ^^^4. 5E^r #7l ^5*E] 15 ^% ifl*l 35 ^7} 

3> ^-j7^ 0.5., ^-71 ^-^(131) -4 ^#(132, 133)^ ^> = ^(Ar)7>^ &$)7] 

4=-o\}*] u>zLvilH^r (DC magnetron) H 0 V ^^ 3*8 (sputter ingH 2\f>}<^ ^S\JL, #7] 

^^^#^8: <>r = ^4 ^(N 2 )^ ^7 r i IE±r ^±(0 2 )^\ ^7}^ ^Hl 

*\ 2^E]y.( reactive) «<H^ ^^E^ofl <^ r ^ ^f^nf. <£*V Jp-ofl £^ ^ 

^^0.5. Aizr^-o)! Sflo^fe, ji^bJ. #^p> yv^] JE.eMofl ^ (dry etching) 

3> #7] ^U-^^M S4b £ 7 D ^ e 8 i sjls.*! 7 >^^- 
£ 1*1^^ M-^vflZL, s 7 ^ *fl^hg- je*] ^ ^i^lhfi- 4 

^ ^#(^^1:250 A)/ ^^-El^#(^l:250A)/^^l^^l ^-#^(^7)1 :4000A)/^5rB| # 
#(^1:250A)/E]HJ-#(^):250A)^ 5# ^E«- 5i*j ^Mal, B^r 

^^#(¥^:500A)/W^lw^l ^^(^l:4000A)/El^(^l:500A)^ 3^ ^21 ^fe 
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f-^ ^*o v # ^ojcf. 5L*\& H>i^. ^-o] <i^e)^£7|- 380 °C ^ 

SV^eJ-H, A4 B ^ z}-z}- o.ll £/?4 0.35 &/?S*i 3«fl °]<#4\ *H1- Ji°lol, A 

B ^ al^*J-JE zj-zj- 7 u Qcm 5+21.5 y Gem 3.*1 3afl *M.§. Ji^t}. 

7)# -f-^"^ ^Al-g- 7>*! 7}e^ olS.«.E^ t}<#*V ^ 4^- ^117} 7> 

ir^Hr 4^1, -& JiJr ig^fe ^H^T 1 

7l#^ 3*H^°> I" 3H4. 

£ sl^H, <l^e1^cHl 3* TiAl 3 £] ^-g-^i ^ 7i%v^- z> 

^Wl*l ^^- S A]^7l-7> ^^^4. 

£1> 3-^2} I^^^H ^£]<H5. < 1H L *1 : B^1 ^#^1 ^|*>^ ^ 
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1%?-% 1] 

ii^l^, TIMBER-, £ aVi*l]## MV^-E^^^E^l oXo]x\ f 

S^al, ^71 ^^1^-711 <a^ofl^ ^1^1 # g E]El^ol ^tflS ^ 

[^T 1 * 2] 

*fl 1 ^1 5£<>H, 

3. 

[^T 1 * 3] 

*n 2 5a«H^, 

*H 2 5a°H, 

^-71 ^Sj-E^^ofl^ 15 ^% ^] 35 ^^7V f-fi-^ S.^ O.S <5>^r «Vn|- 
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[^T 1 * 5] 

#7} ^H^l*!^* ^tiltV ^^a1^>. 
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4] 
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IS. 5] 
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